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Fwq unt Problw

Otkmr than hfgh cast, tlw k~y prabl~ of actiw sys-
tnt have Wn -r mllabllity, t~roper fnsMlla -
t’on, fwlty c~mnts, md imdeqwte mlntenanca.
Kany of ttw Inittal imt411ations wfmrimcad all of
thw. Pmbl~ ufth caotrollort md p-o htw bwn
particularly noUblo .nd 6~w duo to corrmlm and
frwzf~ Mve Wn f~nt. Slwly, mst of *to
probl - Mvo bem curd and cm~ra~ inttal la-
t!om am usually bared 00 t8sted md proven ct~o-
rdsts fn MstM and pmvm designs, Diligwm i’s
requlrd to achiwc a trwblo-frw tysta, Packagtno
sys~ has pmwn to b the bmt approach to iqrov -
ing mllabflfty.





~rld Systnz

ThQre is a tmml tird *sigm thst are not p+mly
activs eolar or p4sslw rmlar. One ●x~lo it an
ettfwcollwtfon Md stjm ~ WQM wtth ~aSSiV” di,-
~ha~, owh m m air Iwat n9 colloctor with fws-
forc9d flm thy Iwllw com COKMW, corcmte
blak, or brick f mm, walls, or caili~ cl-nts of
the building. IWat distribution Is u!mritrol ld; the
w- wIrfuoI sl~ly mdiati and covvvect to ttm
bull dtn~. T~raUm swings wst ba kept -11, but
ttw aff cfaRy cm M @it. hlgiv Mcauw the coll~tm
fa Op.emtd only slightly abwo tlw ccofor, ZOM tJ9-
~ratum. C~rabla systus US1

Y
uater as the dis-

tribution fluid hevo aleo Men buf t.

Anothr ●x-lo II a design that is ltrgcly passive
solar but wfth s- activo dlstrfbution, swh as W
crnn practice of using a fan to assist distrlbutior,
of heat to the bulldtng, Krhaps using the s- typa
hmt stora#e in hollm-com buildin9 ol~nts mn-
Clolvd Wve.

TIM ax~rlmce with theu hybrid tpproachos has been
mixed, IWy have bean properly titigned and have
mtiod Wll; othwt hava oftkr worked pmrly or hevo
CAUIA dlscmfort, of W bww~ the Mat storage mess
is frutiquete and is too C1OSO1Y coupled W the build-
ing.

SOLAR UATER HEATII16: TREMDS MD IWLICATIOIIS

Wrvlca wh~r hoatws, tither for dwstlc hot water
in msitincoo or for cmtral cyst- used ir. ap~lica-
tlom wch as hotels, lwndrias or car washas, am a
special case and deterve special attantion. Them
mpmsent by fir theIarg@st n~er of solcr Mating
applications kmrldwide and are W+ bos!t of the solar
inductry in mst countries.

Frmzo pmtsctfon is ilmst always a u.jor itsue in
wewr Iwatom, not only in th4 colloctm, but for ●ll
plpfr!g ●nd ffttfngs ●XPOSA to wtslde ~ra~ra
cmvdltions.

Freon SyI_s

W tren~ warrants particular noti; syr tas tmt usc
Freon as the mrklng fluid. The fluid is boilod in
the colloctor and cotinmd within tubes laatoa in
* witer tank, resulting in Imat transfer it very lW
~ratu~ diffom~es, which loads to i~mvod sys -
tm efficiency. Momove-, Freon IMS ottmr omi rablo
prt?ertios: it is not corrosiv~, dms not cause
fmezd ~go, and doss not mwlt In oxtrem pmc-
wres at high t~armturcs,

As with otir water IWtors, thm am tuo primlpal
configurations of Freon systms. The flrtt operates
in a pas Jivo mdo~ ttm wdtor tank 1s placed above ma
collector, bat transfer is by t Qravity-atsisted heat
PI Q action in wlvlch theFrean liquld bolls in tlw

!co lector tubes,thevapor rims in this turn and con-
chnses In th uppar p~rtion in **1 cantact witn
the water in W tank, and the candanmti Uven flws
back W the colloctor by gravity, One mnufactumr
~~ays Freon-22, which hts a Criti Ctl ~aMturw dt

This is an affoctivc safaty mtwm oocaum
IWat”tmnsfor #tops at 96° C and thus tb water in tha
tink cmnot bo hmtad hove boiling, TIM colloctor in
this articular case tI m evacuated tuba capable of
v.ry ~l~o t~eratures and thus tt# precaution IS par-
ticular y appropriate.

The second Qpa of oystm thet hes avolvad is m
~ctlvt synted using t ml 1 puq w raiu the conden -
tato inta the colloctar, tlws Ombl in It to oa pldcad
it any I’wight movo tlw water twvk, !he puq ncad not
oporito continuously if t small mmrvoir is placad
above the colltctor; tlm parati tic p-r required is
Oxtrcm. elyW’1 , Very high daily efficio~ies Imvo
boon obtained, in excess of 6Ul, bocwse tm CU1 Iector
Is opcratad #tth cooloct postibla ~eratura, oeinu
always flooded w{th liquid.

Them is a third category of Fmon-bamd sytmns that
is nm under davoiopmnt, Thate am self-p~inu
deoi ns, that is, syitas In which tlw callcctur can
M ~?acod abovo *he water tank, TtIo pres,urt cmdtdd
by oiling Frmn mioes tht condmvsatc to th CO1 cc-
tor. Oive type opwatoo conti nuwtly uoing a bum) i

~v,r, tha lift that has been achtevod t onl{ ai-mut
action or a Uoystr action to lif: t~ liquid,

1 rotor, This ~po my be wftablo when tha co, Iectur
and the tmA am at@bout tku n- lMVC1, Tno mcond
~ of sycta c+ors~c cycltchlly, UIM1lY tiitn Q
cjclo tfw of 1 or 2 9inutei. Ourl ng ono ptrt of the
CYC1O w pmowm of th boiling Freon forcoc w
~mdgnmte upmrds into a moorvoir abova the coil Qc -
tor. A vfilva 1s tFmn oponed that aliath ti llquld in
th4 msorvofr to drain into th collector, The vhlvo
is then clomd mvd the cycla rupmtp, D.8tt#n~ uf tni o
VPW MVQ hn patmed in Italy, Israel, ArUmtina,
and the US, Tho Volvo ran b4 autmt!c, uoin a float

?vslve prirutpl~, ond thus no ●xtemdl mnrgy s m-
quju:l~or o~retlon, me IYstm It potcnticl Iy vtry

ite of flclmt, and cm operate with a
Mi@t d~f%’tmo ~t-n collactor and unk of mny
mWs, although ●fflci~my dwt d+creaso as tho
height dttftmnte immases.





puka~ w -t thS i1’tSt411atf C-IVil btrai@ItfaWard,
or knvt vow ste-rdlzd deslp dcttlls. For this
meson pckagsd themsf~ wster Mttors Rtwi hsd
lQSS Instal lttlori probl - then dl Strlbti SyS_S,
and T- -11s without tkbe-iralatlon wants hove
generally mtiti mrt battir Men tlwse with vavts ●nd

their nssaltti closurm.

ofKdOrt. EXCOr for W back-up systa, pessive
usual y free rumlng. Escurslorrs wt of

tlJ :@ort m-m cm be axpatd unlms * AsI is
very carefully thought cut fiti wfflclont Uwrw r
storage is provided. Sar cmfort w-t recoin -S
d attentlm as uin~r c9fottl Hell designd
actfw s s- hew fmr problm of this NUJm
~wse laat starags 1s uw.lly tl+e-lly lsoltted
frm vu buildfng oxcapt when heat is mded. UwallY
tlw problm with Ma passlva &sign cm IM curd by a
mre careful &s I@, as discussed abow, or, as a
word choica, by m active systa lrrtirvantion.
ttmevor, if m active mute is chosen, It mst be
pvrly tis19n~ ~ti lnstall~.

Hsny pastivo systms hevc suprio, cmfort chertct8r-
Istics, such as an unvanted Tr~ wall or an under-
floor rock bed or block bd, while ottrgrs have poor
cmfort cheracterlttics, wch as l~rgv areas of
●zposed glass that My be Va

T
hot In the dey and very

cold at nigh:. This subject M been mntiorrd by
■any but Is far frm htiqutely analyzed. Wh mm
cafo,~able pa~slve buildings muld result if proper
accwnt ~re tsken of these Issws during Ma des’gn
proctss,

%%%0’
HI h costs can be attributed to a variety

ct of which ~mve bsan alluded b already,
and costs’ can M rduced by folloulng meny of the
suwestions thtt hsve bmn mode. Ons factor that has
not b-n dlscussd i! the econay thtt !s realized due
tn mk{ng mltiple use of tha SM c~on?nt. This is
a mjor consideration in passive soltr desl ns, mny

! It i,of which would not otherwise be cost effect vc,
not clear hou this principle cm be appli~d to Reny
actfve systmt, but OM ~x~lc wuld be to c-ine
dmastic hot utter and sp~ce heating storbge. It is
also uswlly true that !iqlifying the systm will
reduce cost!, and cam mst be taken that multiple USQ
neither cmprmises p+rfomenca nor c~lictbs the
Align.

Rk WtOATIONS

@ v-9.5 C-nications

The d ;W betvmn active and passive soltr practf -

tiormrb cm c~rtainly be Iwrovod. Uith better
c-nfc,,t+on should c- t better understsndirrg of
tlnadv~ntegos and di uadvmtages of mch approech, a
willin~nms to a~it probl-s, mrrd the Stimrlus to
lmk bOyOhd tMditinMl solutions. Thfs sho~ld enebl~
systm deti,.’wrs to rurrw ttu Qcp bet-n active and
poscive, ts ,4 scribed in t~ dlscuusion above, titch
should mwl t n bttmr ard mm tcct>ttble designt
and syntms. Nprovd cmnlcitlons should be an
i~rthnt berr~i ,!. of the rwmt doc~!ion by the
Wrican Solar EmrW SOCIOW to co-lcctte Uvei!
tnnwl and pitsive solar conferences, stirting in 1986.

Aesthetics-—

Both actfve tnd past!ve mlnr tisfgmrs should PSY
mr’e att~ntion to mstiwtics. Tm mny tr,lar bulld-
1 s Ire ugly.

Y
To nchievo widespread acceptawe,

so hr mrst beta mm ■lnstmm mm conventional,
mm Asirablt, TM appml of so{ar mtt be MIed on

RF’%;’YW Y~ll!!ctis~;c;;tith’,~Llde#;&l
W mMt obvious avcnw it to crea~ a ccns~r d~ld
for 9ol Ir, bssed psrtly on Islws odwr then ●rurw.
The idail wuld be se?, ieved when sol Ir and energy.

consf~rmtfons In t~ dectslon to choose a systm or t
ssvfrr t chamcterlt tics bK~ lqorthnt mcondsry

design approech, To s- txtent pat$ivt colsr I*s

!~~ty of sunspmm, In W restdeatlil rmrketp!aco and
ablo W achievu this as ev(doncecl bv the ow-

atrio in the cmrclal bulldlng mrketplnce. 6ut

Msthtics mst bs ~md by a cmster.t titemlna.
tiorr not W Surf fico ~rfornme in the procoss or
t’ e result ufll M just anotir wssing fad.

Wcrt

be WY to echiwe ccmswr -nd 18 to w mle w
tillwr ● mm livable lWmr oivvim~nt bah visual-
ly ●nd In tams of *-1 cafort. Irvls IW#lires
stile ~ratures, @setie of cold drafts, md a
c-tilt mm mdlant tivfmrmnt. The super-
Insulated buildlnfs deKribed ●arlter not mly use
less ●rwgy, but WY m-e far mm cdortablo. Solar
~IW can aid cmort by adcJiw stsblc itimr WI face
~ratums ●nd by l~mving cafor~ controls.
Visual cm’fort can tva !~roved by proper use of du-
ligtvt!ng.

Intq mt.ad Uster Meting and S+OCG Wtt’,Q

The trend tmard bet~r buildings pm.’ Ies another
opporWrlv for solar IYS*S. A! Mntiomd previous-
ly, th sys~ can h Mti wsllar ●nd the hmt dis-

trimztion mm local lz~d, reducing systn first cost.

Me •X~10 ~f Such m Integration would be ta enlarua
t solai d-stlc hot wster hating systea to provi~
s- spsce F!aat, perhtpi Ooubl i ng the nomel S1 ze.
Solar water heaters am mm cost effective msn spaca
h-tit-s, given ttm sam systm costs, because tney are
used yeer around md thus W annual erur~ Mvl n~s
am greater. Becwse tkm fi~od cost is alrmdy paid
by ttm water Imating fu~tion, sddlng collection area
tJ ba hble to &chie\’e w space heatingcan be done
at a lW Incmmentel cost. Increasing the load By
tddlng spIcs heating ufll ixmasa the heat yield of
the la ●r systm becwto tqaraturec are mdcrceo, ●

Tkcy fac or during cold watlwr. Distribution of !pace
tuat cm b-s at OM point in W buildtnp, sl~lifjinti
tke s stsm and helping to reduce costs md lmrc-sa

irelit illty,

Pttsive systm opttons that integrate water and space
heating hove also been uied wccestfully; onc exa~le
Is th plaC*nt of a Water pmhmt tank or preheat
collector in a sunspac~. Further develo~nt alon~

this path w protie fruitful

Patsive Detign Astistmce

There In W solutions to the problea of inidequats
hMly S!O of passive sytteas. T* ffrst is W form
interdisciplinary tosm of architects md cngineert
mrk!~ together. Thii nat proved to be effective in
lar~o architectuml fimi working on c-rcitl mild-
ing dtti n wttem the budget can support M cxtenaed

~?rlesi n e fort, but it 11 not so effectivo for SIler
bull ingo. The second colution it to rtmmllne tns
malytis process. This can best M do,re by m-dotiun
of the cc+utcr malysls tools, msklng t- run falter
and inking tttw uiier to input and mm Umphic In
Melr output, Tk output should also M mre Inttrw -
tive, thet is, mm directly Infometivc as to the
l~licatlont for tisfgn &ciiion9, He am just
Mginning to *01% on on em of c~uter pm ran
devel~nt fo- ths rvw generation of powrfu ‘! Sul,
c~ut4ro. Thair succtss will tipend critichl ly on
the design of theuIer/c~utcr interface,

Ckcupant Participation

It is gerremlly mch 5etter to dosl~n ast~in~ a mini -
mm p4rticfpatlon by theoccupant in W operitlon of
th solar ewrgy systmt Ons should also datisn so
thet tM systa cm be used by any acupant. Momt
buildings chsng4 mrs at least once and a Iecord
mer w not be appriwd of opemtlon hnd maintenance
re~!mnntt. monters usd seccmd wrsom chould notbe
lo t to use a syotm Mat thty cannot urvderstmd or

:%:’+%:; ~p” *

n’t oapact to fm~d m
for t houm, and such instructlont

-m usw lY ●lsplscfi aftar a while. A ptsslve SyStm
shuld M tislgMd to mwim virt~lly no wtive par-
ticl P4tion by thsuser; an sctfva syntemslmuld M

easily undtmtmd and repeimd by my pluder or
nlactriciatij




